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(54) SEMICONDUCTOR UGHT EMITTING DEVICE 

(57)Abstract: 

PURPOSE: To obtain clad layers having high quality 
crystallizability by a method wherein whose crystalline 
structure is formed of a mixed crystal represented by a 
wurtzite type specific formula. 
CONSTITUTION: This semiconductor light emitting 
device is composed of an AI203 substrate 1 , an n-GaN 
contact layer 2, an n-AlxGa1-xPyN1-y clad layer 3, a 
GaN active layer 4, a p-Ga1-xPyN1-y clad layer 5, a p- 
GaN contact layer 6, an n electrode 7 e.g. Al etc., and a 
p electrode 8 e.g. Au etc. At this time, said clad layers 3, 
5 whose crystalline structure is formed of wurtzite type 
AlxGal-xPyNI-x (where 0<x<1 and 0<y<0.2) mixed 
crystal to obtain the high quality crystallizability clad 
layers 3, 5. Through these procedures, a lattice matched 
element structure leaving the high quality crystallizability 
intact can be easily formed. 
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(57) [mm] 

iCBf&t S C i ^ * „ 
[^fiS] fgtt)14. 12, 15, 1 8*5^77-:; KH 

P, Ni., (fflC-^ 0<x^l<!:L> *i-oO<y^O. 
2 if*) m^ifii^mmbXrj:^^ 
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[il^IMl ] tSttJl (4, 12, 15, I8)i)i^^v 

(3. 5) -cmtntc^mim^mmi'Ctoi.^x. it 

i'v yVm (3, 5 ) m^Bmmi)^'t) y -1- h A 

L r 2, c i i:mi i -r ^f»*^ 1 iimcD^mi^ 

mmm3]m9imm (4) GaN>{pf,^i^L-c 
tj:6ct^mLtth n^m i . 2 sEmo^m^mm 

So 

[11*114 ] H?i5?SttB (12, 1 8 ) A 1 . G a 
NiGaPv N,_, (fIL, O^x^O. 5iL, 

m^ms ] fuierstti (15. 2 d a 1 . g a 

1-, Ni I iiv Gai.v N (fib, OSxSO. 5i 

[«*16 ] BUiBffittS (12. 15. 18. 2 1) i 
i^'^vVmO, 5) Mtc^iSfflDiifeJl (1 1. 13. 
17. 19) %Wt> (11,1 
3, 17. 1 9) », A 1. Ga>-. P, N.., (fa 
L, Ogx<i*^l©x<!:l/, *^-30gy<il5|tIil 

1 7!;M5fB«cD*^^*|fi7fe|gg. 

[0 0 0 1 ] 

ilL<«. GaN.^ISB^B^^rfflUfcLED^itiiif^b 

[0 0 0 2 ] GaLN^^-XtLrdfinmt. 

ifi^. cn^rffllitf'Pfi&L.fcWfeLEDrK, ,^ 

fc. c:4^*r*iF^$tirtfcs i C^Zn S e^©M*4 
^cf^c^^Sif L U L E Dm^-^^i* b -!f«^ffl*^f4 i 

[0 00 3] 

[|S5fe©J5$fj] S8»fie*®it^*ftf63fcS^g©^^^7j^ 



2 



D(cjeii-rsit-&r*4, ssicfct^T, looiiJA 

1 ^ O3 15, 1002-1006 ttAl, O3 

S^l 0 0 l±KJIii^B;i£§n/£:n-GaNr3>^?i7 h 
Ji, n-Al GaPNi"^ 2; KH. GaNtSffil, p- 
A 1 Kg. p -GaNa>3f Mr* 

5. 1 0 0 7»p-GaN3>i?i'hJil OOefflijCCJfJ 
Jii43nfcpmffi-C$)!5, 1 0 0 8«n-GaN3>d?4' 

hM 1 0 0 2m^wM^fxicx\mmxhh. ?:©$£*© 

10 ^=mW%%mmx\t. Al o.isGa„.a,N?:i'7 f h'l 
1 0 0 3, 1 0 0 5ti:ffll,5, I n..„6Ga„.,,N^tStt 
gl 004Kffl(,\ GaN?:3>:S?i' 1 0 0 2. 1 

0 0 6ic;iL^t:i^5, c©J:^{c, c©«e*©¥*^fc^ 

)t^M-CB, GaN^-<->^W*4J^iLfcA 1. Ga, 

[0004] 

[|6Bfl*^t?i^L.J:e)i-r^>iSgS] EI9HA I, Ga, I 
n,.... NIS©t§^-Sl^i^O K+> 7"©M«^^jF-r 
H-C^e. ll8(Cii^U/c4^#ft^7fe«g©A U.isGa 
20 o.jsNi'^-;' Fill 0 0 3. 1 0 05. GaNn^^fi- 
F)11 00 2. 1 0 0 6Ri>*I n,.,.Ga..„N?ittJi 

1 0 0 4 ». # * S 9 tp©* a . ,-=&b . * c tctl^-T 

[0 00 5] u^o'4-m^mmmrc\t. mQu^m^ 

J:^{c, S)l©^»^^SISWM^i:-prl,>S/c^^>. tSi^^S 

cnf>©jS^XFfi«. *^©i|ttt=£»i?f^MHi^c 
f). ^^©#t4l^±*?ft^fri^S. ^a^#F©J:^ 

30 li (;? 3i;+*^6W:i->^'XFP-Afia) ^^ijfflt* 
Ji^^ltt^ra. #Ji©ts^^|^tt, -KL-ci^^ci 

[0 0 0 6 ] c©#®©|g-?-S«S:^ggfc-a:Si±-z,:^ 
SiL-ctt. Flifc|i9cti©*dr^§n«.J;^ 

%A1. Ga. 1 n,_.., Nig|^H^ffli,\ ffittHiCGa 
N (i.b) i I n. Ga,.. N (j^c) t1fimi>mm. 

^Sffl-rSCitCiip, In. Ga,.. Nlilr^U/tgp 
^^^^mu. -Sc-ri>J;^«:?c«3. Ufc, In. G 

40 a,.. iimm-^i^mnmmxrtti,ctifix^^fc 
±w^mhxm^x^k<m^^%±^cm^^ctf)^ 

X'^i>. 

[0 0 0 7 ] hi}>Ltii)it:>, v FHi^C^A 1, G 

a. In,.,.. NigB^fcij. m&'mom^B^n^cDm^ 

■^f<mb\,^t\.>')W\mti^hi>. cnSAI, Ga. in 
i-.-v nU^Bimmti,3-:>(D27tmWBk\^, Ga 

iCj:S„ C©AU Ga. I n,_,., nUE^^m^t^ 
3':3027nfeB^A 1 N, GaN, InN©^i-fe, SH© 

50 m^:^^)\^^-iiim.h±i\.>A\u(r)&&xu. 



3 

[0 0 0 8 ] COfci*, d'-^-v Kli?5:-?.A 1, Ga, 
I n,_._, N&FsOf&Sca, mc&SL!S.mi!mtj: ] n 
N K-^t>#X .800 -CWTTefBJjSS^&^T -3 ^cif^K 

g^^iA 1 Ntc^to-if-r 1 0 0 0 'CKLtic^^mi=^n-^ 

fcJt^fctt. ffiS^£:i*s£^^c I nNttfgiULr 

l\ I nN>&^^/cA l«Gav I n,....tgS%t#-z,C 

t^iV^fn^ ( 1 - X-y = 0) , 
[0 0 0 9 ] 2^c.*SB^Bi¥ii-r^5»AEtt, 

HI OKA IN, GaNRUl nU(T)bm¥mmm±^ 
Tj^To A 1 Ni 1 nN<Dm<DbmW-mMMJl<Dmt8 0 

m^x^)\^:^-(Dm^^\'-^t,c:K^i^cttmxmH^. 20 

[0010] liX±<DmMi3-' hm^J: ^1 tc, ^7 Fl i 
iUSAl. Ga, In,.,., N3S©W4-C«. 
iSMK^ -5 fcS S^g^-IS^ U/cSi^lf ig?r?]5«S-r 2, C i 

[0011] 

Ga,_. P, N,_, (flO. 0<xg 1 i t, *^oO< 

y^o. 2tt^) mik^->6m!S,bxumt^mmt 

[0012] If 2 fB^Ofgeatt, iiBfijRil 1 IBtS 

(ommis\,>x, wm^vvYmu. caNi^^T^^ 
uTife^ci^!^i-r*4>cD-c*i,. ii5S3i3iaK© 

ttJlB. G&n-ifihm^hXUhCt^mmtfi,^(D 40 
-C&a. »«lS4fBtS©^?itt. ±1311*^1. 2 tats 
©i|B^{Ctet,i-r> fflBffittBB, Al. Ga,., NiG 
aP, N,., (fiU. O^x^O. 5iL, ifPOO^y 
^0. 2i-r?.) i)!P?.^c6mS^#F35^?>»5gLr/j: 

[0013] n-m. 5 fBtg©l6Ba«, ±iBi*3}?:® 1 . 2 
iB4i(©^Hjjctel^-C, frlBrSttJlB, Al, Ga,_« N 
i I n, Ga,.v N (flL. O^x^O. Sil-, /5^-^ 
O^yiO. Bits) i*>6^cSSfiT-#F*^6ffM 
L'-C^C4Ci^m<!:-ri.4>©-C*§. it*ffl6iB«© 50 
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A 

mmt, }Mn^m\T]^buw.ommid\.^x, ins 

mC)h^m\t. A I. Ga,_,Pv N,_. ({ML, OS 
x<fl5Rlil©xiL, *^':30Sy<ii5l<]Il©y it- 
's) *^?>fJ)?KLt:f^SCi^r#i!!i-r-2>fe©r*S„ 
[0014] 

[fpffl] GaN,%©i|^ft^3feilg©i7 9i' FS 
ira5©SP< A 1 Ga I nN?rfflt»rii?t*3> C© 
A I Ga I nN-ca, te^ttS< fiES^-li*©*^!!^ 

<. ^&^!K^*«tt^co^^«^=■^?f5^0Tofc„ c© 

*JIS-C*>SA1. Ga,.. P, N,.. ^m^m^fvv^ 

So 

[0 0 15] A!, Ga,., Pv N,., iiB^B«- C(DU 
B^^^ii!(;-t-S4o©2 5t^SJ|©5^. AlNiGaNA5 
y A h§y©^J^Blt^^W L , A 1 P i G a VifiV' 
>i'7U> F§y©ISa«]*^:Wr5Ci5&^e>. SSctt 
i?fiLI#^):U:^c&, cn4-t?C©Al, Ga,_, P, N 

w^Wn^mm-th<it.\%^m.ihx\.^ti.is^-^ic. ai 

N. GaN, A 1 PS^>'GaPtt-&^H?g|!gAS*!9, G 
aP*fcN?r@«3lirgit±lfl,i> GaN^git± 
lf-SCi*s-ri?S5iS, ^©GaN*(C«P«@«Lrt,^ 
^cl>, C©fc&. Bga©i(P<. Al, Ga,.. P, N 

[0016] L*^L&*SP,. Wm^»fBtSgffi (MO 
V P ES) ^©^^Sa«C J; f) 1 0 0 0 °C®S©fia 
Ttt^BlSS^tT-^/cJt^. M)!£yA5 0. lfiK©*lJi!4 
*-c©A], Ga,_, P, N,., ?l^%«»^g!i:>i' 
T-f F5^©|gB^iLr?f-&ci/!)5rt-s. ccr. ai 

»A1, Ga,.. P, N,.. %(D\^^'m.t)^^^V^^ 

[0 0 1 7] C©Hl;(pP>*lJSJ;^iC. A 1, Ga, I 
n,_._. Nl^lH]«JC^#-?SI^^«ofc*S^OF^> 
7'?:^-ft5-t*SCi:&5rt-2>o m\^(D-^ma.. GaN 
im^S^L/c7-Y>*^-r*3, ^atfC©.^,i^±©A 

1, Ga,., P, N,., UWn^'Pv-J FHKmv Ga 
N * 3 > if h Ji-?>3feBg 0 iies?)® Kffi I ^ S C i cfc O . 
^^^^Pi©l6*4«l^fc*^ft^3^g4?fMf SC i 

[ 0 0 1 8 ] A 1 . Ga,.. P, N,., ^kX\^. 
Al. Ga, In,..., NJS{cfcl:f I, I n iUMiftO . 
teS*{CP€r^*3lf2,fc»K, Al. Ga, In 

1 0 0 0 •Cga©J;b$3?WiSS-CSBmS?:^f 5 C i*it? 
COfc*. ^*tSA 1 N?:«fnMiCffir5Sa 

0«-®-c$gra^fiSS-r s c i t s . 

[0019] CC-C, ^2t3:A 1 N, GaN, A 1 PS 
DiGaP©5;^^-^,MII*^-rBlr4>S„ C©il2fc 
^TJP<> I nN©J«^iM^cO> A 1 PiGaP©5 
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m^mwMmi , g a n i a i n cDrsi K-ag l r fc o , 

InNittiStT, GaPiAlPt*. W?St:4>$g||* 

D>'A 1 Pit. ftKiSSiaS^GaNiA 1 NORBiCjio 
X^i.Ctti-X:-^i>^?L. A 1 GaNi|lIgJS©/agt;■ 
,fe%,^llSt4Ci*i■Ct-^,, 
[0 0 2 0 ] «±CDi^B)i:*^6*iJ-S, J; ^1 tC, A 1 , G a 

Al. Ga, I n,_._, Nm<Dm^J:Kl h^&W 
'^cISHttOAl, Ga,-. P. N,-, v Fg^rfi 10 

[002 1] 

1 ) m3\,t:^^BMicmmMm i 

[0 0 2 2 ] «feefiJ©¥ji{*f67fe^gB, A 1 , 03 

m^it. Au 0, mmi ±!,ms&:^ti-}cmm3 urn 20 

?lS©n -GaN=i>d'i' hJ12 i. n-GaNn^^? 
i' F 1 2±t,Cfimnfcmm 1 m mfSiK©n - a 1 . G a 
Pv N.., ^y':>¥m3±!>Cj{mStifcmmO. 2 
/imfifl[©GaN?Sttl4 i, G a Nffittji4±iaJ^ 
§ti/cMiSl ]i£m«g©p-A U Ga... P, N,_, 
i^^f FM5i. P-Al. Ga,.. P, N,., ^7-5 
F)i5±KJ(|$BE§ti/cMJ*0. 5Mmgtt©p-GaN 
n^^fi'FJiei. n-GaN3>*i7FJi21BiJtCj^^ 
§tifcA l^¥©n«ffi7i> p-GaN3>^?i' FS6 

micmis.-^htcAum<Di>mm8t-ifihm^^tixi^ 30 

[ 0 0 2 3 ] ifefc, i' 7 -7 Fl 3 , 5 mmt?>A 1 . 
Ga,_. P, N,., m^mlt, xB0<x^lt:, ifi-oy 
»0<yi0. 2r*)n«J;<. yS^O. 2J:DA^< 

mi'Bm^^^'^>v'y7 ]-m(DA\. g&,., p. n,.„ 

iga%:*>6Blgbr^tJi£L.fcfcSb, m^<Dil\3<A\. Ga 
V ] n._._, N.^©Ji^cfc'3^>raD°DK'5:^Hl.tt©A 1. 
Gav-, Pv Ni.v i'5-;.F)i3. 5 *ff C ii&Sft 40 

[0024] («»^2 ) 04 it:^^mmmmm2 

tt. LED^K:affl-rsci*3rts, *ltifet^©** 
#m^mt. Ai , o, s« 1 A 1 , 03 sffi 1 

±tCff5fiS§n)tMJI3 MmfM©n-GaN3>^i' F 
g2i, n-GaN3>*i7FJ12±KfJlgtl/c)gff 1 
Mniflg©n-Al« Ga,_, P, N,.v i'^-^'FMS 
i. n-Al, Ga,_. P, N.-v 5 FJl 3 ±{CjfJ 50 



fiS^n/clfJlO. 1 Mm?Mg©i'-7-j' FJ13, 5 iBffl 
^©^i^c-S-n-A K Ga,_, P, N,_v TfeMDjAfeil 
1 1 i. n - A 1, Ga,_. P, N,_v TfefflDjA&jf 1 
l±4cffJ^§ti/i:Mi¥8 0*>i'*;^ hD-AgK©A 1 
. Ga,., NMiM)15 0:t>i''X Fa-Afig©Ga 
P. N,_v i*^e>^:SSS^-#F (3JiSi) «^©^14 
Jl 1 2 i , m±m 1 2 ±{cjfM§ n/cMJI O . l m m^l 
g©i'^-:/ FJi3. 5iBffi^©^nc^p-A ]. Ga 
a., Pv N,.v TfeMGiiJsf)!! 3i. p-A 1. Ga 

P, N..V TlfcHDiA&ll 3±(i:Bfig§ii/clS/ll 
*imga©p-Al, Ga,-,P, N,., i>yyfmb 
i^. P-AI, Ga,.. P, N,.v ^^v ¥m5±icm 
!S.$ti1tmiW0. 5 wmgft©p -GaN3>$^ FJl 
6 i , n - G a N n > * >7 h Ji 2 fBiJJc JfM S n/c A 1 ^ 

A u ^© p ms 8 nr u 

[002 5]i^d:fc. ^^y\^!§3. b'^rmUlt^Al, 
Ga,., Pv N,.v tlUK, xBO<xgl-C, /J^Oy 
BO<y^O. 2r*ni3;j:<, y*50. 2j;tD;«ct< 

ttc. it^^ci^ibm 1 1 , i3m!iS.r^Ai, 

Ga,., Pv N,.v tl^att. xtt0^x<*7-:' Fii 
3, 5©Jiiax-C. :C)>-o0 Sy<>>7-> FS3. 5©± 
iByr^nticfcl^o P-Al. Ga,.. Pv N,.v ^H-. 
Dji&Jil 2©iai-f-#F4fltfi£-rSAl. Ga,.. N 
^iSiGaP, N,.v O^x^O. 5-eS>tlK 

J;<. yttO^y^O. 2t?abn«J:<, x*so. 5J; 

[ 0 0 2 6 ] C©J: 5 fc, **)ffi0t|rw, 5 Fl 

3, 5?r*Sra«i**^'i';l'-:'T'1' Fi^©A 1. Ga,.. P 

v N,.v m¥BA^hmis.bxmis.btcfc^. m^mu<. 

A 1 . G a , In,..., Nmcom^<i: <0 hm^aWrm^m 
tt©Al. Ga,.. Pv Ni-v^-^':; Fli3. 5 ^ff 

"m-^bfcm^m^^^Bi'cmmti, c i^ssf* 
[0 0 2 7 ] (mmm sym^ it:^mmic%6mmm 3 

it. hEBmicmmti,ctA^vii>, **w©¥» 

±{CjfM§n?cJg;*3 <im|iS©n-GaN3>5fd' F 

1 /umga©n-A 1, Ga,., Pv N,., i'^i'FJi 
3i, n-Al. Ga,.. P, N,., ^7-yF13±{C 
JfMSti/tJiiSO. 1 /iimfift©f?9-? F)i3, 5 tit 
mm<Dmti:^n-Al, Ga,.. Pv N,.v ^mbiL^ 
mi It. n-A 1, Ga,.. P, N,., *MDii&)l 
1 liKJfJjaStl/cMJlS 0:^->^*X FD-i,gg©A 
1. Ga,.. NMiUJIS 0:^->i^'X hn-Afig® I 
n. Ga,.. Nid^6)3:S^^#F (3JS1M) ^^© 
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mm 1 5 i , -imm 1 5 ±t,cBm wcmm o. \ u 

mfSa© 4- V F Ji 3 , 5 i ttfifiSOSJ^i ^, p - A 1 . 
Ga,.» P, N,., 3feKDiA®Ml 3i. p-A 1« G 

lymga®p-Al. Ga,_. P, N,_, 
Si, p-Al. Ga,., P, N,_v i'7-vK^5±{C 
JfJ^^^fcffi/IO. 5 /im!ig®p-GaN3>dri^ h 
16 n-GaN3>^i'hJ12flJ«:?g^3tlfcAl 
^Onmffi7i. p-GaN3>ifi' metJfCjefiiES 

n/cAu^©pms8^»e.«fi£sn-ct,^s. lo 

[0 028] %*5. i?v-yYm3. B^mm^A], 

Ga,.. P, N,., ig^si*, xttO<xSl-C, JtPOy 
«0<ygO. 2T$>n(3fJ:<, y*so. 2J:'3:;^t< 

fj:i.\ tie. m^mibmii, i3^mm-ri>A\, 

Ga,_. P, N,.v m^BU. x{tOix<i'vv ¥m 
3. 5©±fax-r, AlOO <e?5' F13, 5 ®± 

iay-CifcntiJ;^^. p-ai. Ga,.. P, n,., 
Diz^aii 2©sa-?-#F^tM-r2>A u Ga,_. n 

i«<. y»0^ySO. 5-C*n«J;<, x*5o. 5 

[0 02 9] CKOJ: ^{C, fvy VM 

Al.Ga, In,..., Nl^Oif^J; ^jiSfDW^cJSS 
tt©Al. Ga,.. P, N,.,fv'jV'm3. 5 

[0 0 3 0] (sliifii 4)06 u^^mi-mimmmA 

A 1 , O3 «S 1 i, A 1 , O3 fflg 1 
_hic?fJfiS$nfcliif 3 ym?lg©n-GaN3>*:? F 
)12i, n-GaNa^Jfi' Hi2±Kmtifcli/f 1 
/LimgS©n-AU Ga,.. P, N,., i?^-:»K)13 
i, n-Al, Ga,_, P, N,_v i'^y y ¥m3±l,m 
!&$nfcmmo. 1 /imflSffln-GaN^feMDii&H 
17i, n-GaN*HDji&Jgl 7±lCjgfiS§nfcM 40 
ii8 03^>^^X FO-ASffOGaN|gi^/f 5 0 5|-> 
i^xhn-AfiaoGaP, N,., i*i6^c-SSS^# 
F ( 3Ji»J) If ji©t§tt® 1 8 SttJi 1 SiiCffJfiS 
^tlfcSJfO. 1 itimga®p-GaN^feP^DjAa>^l 
9i. p-GaNTtHDiA&ll 9±K?fJ^$n?c)i;? 
lwmSg©p-Al, Ga,_, P, N^-v 7 Fit 
5i, p-A U Ga,_. P, Ni_, i-^-:- Fll5Jb5c 
JfJ^§ti;^c)gJ¥0. 5 ym?Sg©p-GaN3>i?i7 F 
Jiei, n-GaN3>if4' FJi2ffli)tCjfM$tifcA ] 
^©nS@7i. p-GaNn>5?i? hJieffiiKJfJfiXS 50 



ti/c A u ^©p 8 § n-t 

[0 0 3 ]]>i:fc, 4'^-:;Fll3, 5 ^itf^jST 5 A ] . 
Ga,., P, N,.v ilHra, xBO<xSl-C, d^Oy 
ttO<ygO. 2r*n{iJ;<. yTSs'O. 2<i:!D7^;t< 

®^«^#F?:S)S-rSiGaP, N>., S^tt, y« 
0<yiO. 2-f*n«J;<, y*so. 2j:y)^t<tj: 

it. m^ic^mcj{mbm< tt<omm±m b < 

[ 0 0 3 2 ] C©J; 5 ^c. :mmmvit. i^^yv Fl 
3. S^iB^liig*^':;;!^-;'?'^ FM©A 1. Ga, ^ P 

V N,., m^^^hmmbxm^btctciii. mi^(DHa< , 
Al.Ga. In,..-, ^^mom^j:^ hMShWr^mM, 
ttCAl, Ga,_, P. N,.,^-5>:' F13, 5 ^fiS 

[0 0 3 3 ] (mmi 5)07 B:$:^BflCC#€,^JiFiJ 5 

i^iSTfe^ga, A 1 , 03 s« 1 i, A 1 , O3 m^i 

n/mmKOn-Al. Ga,.. P, N,.. i'-7-;'F13 
n-Al. Ga,.. P, N,.. 7 FJl 3 ±{CJ^ 
fiS§*lfcJi/10. 1 iLtm|lS©n-GaN*MDa.s!))i 
17<!:. n-GaN3feKDiAa?)Jil 7±{C?FM^nfcli 
;f 8 0:t:^i^:^ F CJ- A?iK©G a NMi«J»5 0 :^ > 
Fa-Aga© I n. Ga,., ^ itf>hfj:i^mi- 
#F OSW) «ii®tStt)i2 1 i, ?SttJi2 1 ±{C?fJ 
^$ti/i:)8J10, 1 (imflKCp -GaNT^IflCjAj?)!! 
19i, p-GaNTfeErlDiAsbJll 9±taJlSi;$nfce 
ill Mmllg©p - A 1, Ga,..P, N,_, ^ 5 ■> F 
I15i, p-Al. Ga,_. P. N,., ^7-;'F15± 
KJfJfiSSni'cMJSO. 5/Limfia©p-GaN:3>iri7 
F16i, n-GaN:3>i?i7 F Jf 2 fljKJt^JSS tlfc A 
l^©naS7i, p -GaNn>i!4' FJ16fiij4CffJ^ 

[0034] ^*5, ^vyvms, bmm-r?>A]. 

Ga,.. N,., Jiom, x«0<xgl-C. *>-^y 
»0<ygO. 2T-*ntfJ:<. y*50. 2<k'3:^!f< 

m^ic^Mic^^m&bm<fj:^, tsii®2 1 

©^S^#P*^fiS-r5 I n, Ga,., NiE^B, yK 
O^y^O. 5TJb4^«<i:<. y*50. 5J;:^i^^<tx 

i>t. mtKic^mcBmbm< K)mm±0i b < 

[0 0 3 5 ] C ©J: ^) tC, *^Sfe«-Ctt, ^ ^ Fl 
3, 5=^mFBm^*^^)\''yr ^ hmOA I , Ga,_. P 

V N,.. m^t^b^&bxmmbfcfci^. mmma<. 

Al.Ga. I n,_... NlgOif-^j; D ^bi^D^DS^cfeU 
tt©Al. Ga,.. P, N,.,^'^ -;/ FJi3, 5 
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[0 0 3 6] tj:is, ±iB&*ifefiJ-Ctt, L E Dimmt 

ciccj;o. mmtmo^mwu-^iicmmt^ctiii lo 

[0 03 7] ±iBSIIJg«t?tt> SfiK 1 1^-7 r -fT 

$n€>4>©r«%<> «ffil%S i. S i C. GaA 
s. GaP, ZnO. Mg O^TttfiXLt *5 J:l,J, 
[0038] 

20 

[ilffl©^*f=cSiBj] 

[01] A 1, Gai-« P, N,., Jft©tg^SlKi/^•> 
[02] Al N, GaN, A 1 PRUGaPObmW-W 

[03] *^Bj{ci^i,*si«>!i 1 omw^^msomm 
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[0 5] :^§imcgh ?,mmm3(Dmmi^m^^mm^ 

[0 7] *l6aatc#5»«5©4i»f*^3fegg©«ji 

[09] A], Gav In...-. NJkO^^mit'^y 

K+- 1 7-©H^?l:jS-ril-C**. 

[01 0] A 1 N, GaNRa^I n N©5]KT^S^^JI 

[«F-^©lftBJ] 

1 A 1 , O, Sfi 

2 n-GaN3>$d7Hl 

3 n-Al. Ga,_. P, N,., fyy\'M 

4 G a N)^§t±Jl 

5 P-Al, Ga,.> P, N,., 

6 p -GaN=!>i!47 hH 

7 n^g 

8 pmg 

1 1 n-A 1. Ga,_. P, N,.. *MC3A&1 

1 2 mm 

13 P-A 1. Ga,.. P, N,., 7^;HCii*)l 

1 5 mm 

17 n-GaN3feHDji&Ji 

1 8 mm 

19 p-GaN:)feMD)i&)i 

2 1 mm 
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Japanese Unexamined Patent Application Publication No. 8-56054 

SPECIFICATION <EXCERPT> 

[0027] (Third Embodiment) 

FIG. 5 is a sectional view showing a structure of a 
semiconductor light emitting device of the third embodiment 
according to the present invention. An example shown in the 
drawing can be applied to an LED and the like. The semiconductor 
light emitting device of this embodiment includes: an AI2O3 
substrate 1 ; an n-GaN contact layer 2 of about 3 pm In film thickness 
formed on the AI2O3 substrate 1; an n-AlxGai-xPyNi-y cladding layer 3 
of about 1 |jm in film thickness formed on the n-GaN contact layer 2; 
an n-AlxGai-xPyNi-y optical confinement layer 11 of about 0.1 pm in 
film thickness formed on the n-AlxGai-xPyNi-y cladding layer 3 and 
differing in composition from the cladding layers 3 and 5; an active 
layer 15 of a strained quantum well (3 period) structure formed on 
the n-AlxGai-xPyNi-y optical confinement layer 11 and made up of an 
AlxGai-xN film of about 80 angstroms in film thickness and InxGai-xN 
of about 50 angstroms in film thickness; a p-AlxGai-xPyNi-y optical 
confinement layer 13 of about 0.1 pm in film thickness formed on 
the active layer 15 and differing in composition from the cladding 
layers 3 and 5; the p-AlxGai-xPyNi-y cladding layer 5 of about 1 |jm in 
film thickness formed on the p-AlxGai-xPyNi-y optical confinement 
layer 13; a p-GaN contact layer 6 of about 0.5 pm in film thickness 
formed on the p-AlxGai-xPyNi-y cladding layer 5; an n electrode 7 of 
Al or the like formed on the n-GaN contact layer 2 side; and a p 
electrode 8 of Au or the like formed on the p-GaN contact layer 6 
side. 

[0028] Note that In the AlxGai-xPyNi-y mixed crystal 
constituting the cladding layers 3 and 5, preferably x is 0 < x < 1 and 



y is 0 < y < 0.2. When y is larger tfian 0.2, stable crystal growth in 
layer form becomes difficult, which is practically undesirable. 
Moreover, in the AlxGai-xPyNi-y mixed crystal constituting the optical 
confinement layers 11 and 13, preferably x Is 0 < x < (the above x 
of the cladding layers 3 and 5) and y is 0 < y < (the above y of the 
cladding layers 3 and 5). The AlxGai-xN mixed crystal and the 
InyGai-yN mixed crystal constituting the strained quantum well of 
the p-AlxGai-xPyNi-y optical confinement layer 12 are preferably 0 < 
X < 0.5 and 0 < y < 0.5. When x is larger than 0.5 or y is larger 
than 0.5, stable formation in layer form becomes difficult, which is 
practically undesirable. 

[0029] Thus, in this embodiment, the cladding layers 3 and 5 
are formed of the AlxGai-xPyNi-y mixed crystal whose crystal 
structure is wurtzite, so that the AlxGai-xPyNi-y cladding layers 3 and 
5 having higher-quality crystallinity than the AlxGaylni-x-y system 
can be obtained as described above. Accordingly, a device 
structure that is lattice-matched while maintaining high-quality 
crystallinity can be easily formed. 
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